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-IR  satellite  Images  are  used  extensively  to  study  ocean  dynomlcs;  their  synoptic  coverage  complements  traditional 
oceanographic  measurements.  Data  Interpretation  Is  complicated  by  cloud  cover  and  the  features'  spatial  and  temporal 
variation.  The  opening  and  closing  operation  of  mathematical  morphotogy_smooths  edges  and  finds  objects  simultane¬ 


ously,®,  ^thls  method's 


success  has  been  demonstrated  In  astronomical  Images.  Ue  will  descrlbe^gdaptlons  needed  to  find 
Gulf  Stream  rings  In  NOAA  AVHRRJiwiges,  and  4HoO/ comparisons  of  the  resutts  with  those  fromboth  human  analysts  and 
other  automated  technique^.  Processing  consists  of  Inverting  the  Image,  applying  opening  and  closing  to  separate  very 
hot  objects  (generally  land,  the  Gulf  Stream,  and  some  clouds)  from  the  rest  of  the  Image  end^°remove  them,  and 
closing  to  the  result  to  separate  remaining  hot  objects  from  the  background  (usually  cold 


opplylng  opening  and 
water),  which  I s,? removed. 


In  opening  and  closing,  objects  are  defined  by  minimus  size  and  intensity  threshold  criteria.  The  letter  criterion 
varies  locally  In  the  Image.  The  structure  element,  a  pattern  of  pixels  whose  properties  are  those  sought  In  the 
Image,  Is  a  uniform  Intensity  3x3  pixel  array.  Opening  and  closing  Involves  alternately  considering  whether  the 
entire  structure  element  fits  under  the  Image's  Intensity  surface  when  the  structure  element  Is  centered  on  a 

surface.  -^Hence 


particular  pixel,  and  whether  any  part  of  the  structure  element  fits  under  the  Intensity  surface. S  Hence  the  method 
works  better  for  warm  core  eddies  than  for  cold  core  eddies.  It  will  miss  eddies  that  differ  only  slightly  from  their 
surroundings  in  temperature  and  find  areas  of  water  whose  temperature  differs  eppreclsbly  from  that  of  the 
surrounding  water.  The  successful  adaptation  of  a  technique  originally  developed  for  a  different  discipline  Is  a* 
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‘welcome  step  In  the  development  of  automated  tools  to  aid  the  interpreter;  It  Is  also  an  example  of  cooperation 
between  the  academic  community  and  the  Federal  Government.  We  will  present  preliminary  results  of  a  study  of 
techniques  to  improve  the  method’s  efficiency  and  reliability. 


i"  f'vv/ > ;  <5  r  a  i> 0  C.-CCL/)  o  h  i  d  ?  Arft?i£io 

//[ fj  '{£  e  wo  1  i  CO  L  / 'm  or  pAo  A 

j  n  J,o  r  r  (J  /  r-Ftf  y /  J»ni>  y  j>  ft'  C  f  $  £  , 


Q  if)  it  L At o  c  p 

Oczon  c.w.r  r  c  •$/ w 

■  (MM)^ 


